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StrrfJococBtfc^cubsr^ def>ted.Tl^ixuitaDlimoo&stxuctcdfcvihecki 
coougfcro* disease in the 6mfljr of £gafcbe thatxsdurac- 



tedpritoftversndaovcettfiu^^ ** — - t 7 ^^^^^^^^^^^^^^j^ 
the bead and the necL 7b* disease occ^ . Motfcrc^fKr rriiiim or other 

causes bc^ecMKmiklosmmtmp«(^llw cost of treat- mni^atM^itmdfi^lMmQly ^ ^ pTO fe!.!!^ fr BM 
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Mtf vaodnesavuhfekoatejaa^ A^^fr«waAyp»y ^ frrlirtwfnmirrflfd 

wK&rited whole riH of 5 or M-protria extracts, node abscess of »h<^w^ rtr*igk*in tUNctlidw* 



HoweraiiichYwiiHiaitno^ This strain w tued ai the cbalta^ strain and ndnctt 

t*o*Jaed induce hsiutyaiysMot^^ strangle* 2a 100 per cent of the coettrol fens* trsstd 

apctiwoial Infections (Vfoolcock 1974, Srfnsfcm and AjWuehS#^appe»ii tobea do<ulptfho^ 

Binmrol 931, 1933, Itaoaer^nd Eggecs 1985. SMW&qr inffr TTnirnmrlTTfjii^nrmTTinTiinV^ (CjIjuTsUi 

si]dDth*rel9CTij\Jcml99Q)»Atofco#e^ Timonqr 1988- inrm and cAms too*} * A-.Tf^y T*rra1 

faprote^nsrottf^immnneitsp^ recent from the raceme strain wis chosen, in order ft 



c response U needed (SiirtttavsaadBarouia 1983, 1985. frren*tfaearhter&tacy<iita. 
Galan and Timoney 1985, ISaonqr and Efcgtfs 1985, 

Itaoney and Galan 198$, Gala* othm 1986% These Hot*** 

t that dfrwopbaiynyfll renewal htimrmesys- Fof J thcc ipuuu e n ti Shetland fab wna^n^ftoe 



tern should bo trigpextd by the fntrarunl atftmnhftigon o/ feuf to 16moi^withDohIrtafy^mto^ ^4^^ 

JtamJ (2000) «i iHw^bii ff^w^^ffr^ypn^fifj mrigrwfas gut renal or disease w*e used. 
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X A»CJ*cota, as* rfco» cok fcautbtt* have tested sncrddio^^ Three vaccine* were used: * 
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tnactivated whole cai vaccina This vacdne contained 10" 
fismullii-lTww^vatcd ceBi of strain TWVxnl In jwrified saponin 
adjuvant One dost was 2 m) administered intraravjoilirlyin 
die neck. 

Ova anriruterrt S emd stnia twm* vncdrie The deletion 
mutant was nrrztMlried in small glass irnpoulcs and recent 
stinted with distilled water jost before use. 

For intranasal vaccination (experiment 2) one* dose con- 
sisted of 2 ml (1 ml into each nostril) containing 10** colony- 
forming units (cnj). 

ftriniTamusaiiarva^ri^ 
one dost consisted of 2 ml rnntafrnfrtg 10* CFU. 

For submucosal vaccination in ihe Inner side of the upper 
Ilr^thatbiKedefajectkra 

dose consisted of <« ml containing KTchj (experiments and 
4) or daunons thereof m jhysiologkal saline containing IV 
or ICcmj (experiment 4), 

Chill en g« 

In all the experiments the foals (vactinates and controls) were 
challenged lntrana»Bf two weeks after die last vacrinatinn. 
One rafof a fresh culture of $ cqw strain Anikt contacting 
about 10* auftnl wis aHminitfrrcd into each nostril with a 
2 ml syringe without a needle; This consistently resulted in 
sign* of strangles within five to 10 days in all the control 
MifmU tested. 

Six. tix-mo nth-old foals were used. Three foals were vacci- 
nated twfce imranuiscultii^ 

with the purified M-pctitxfcx based vacdnc* and three foals 
were left urrvacdnated as challenge controls. Two weeks after 
the second vrcinatfnn ill snt foals 
mtrariasalrr with S qio* strain Arnica. 

Expcrloieata 

Twelve yearling horses, 13 to 16 months Of age, were oscd. 
Three horses were varrinatcd dw tfapcsintranaqlryxlinter- 
vais of four weeks with HP* CR7 of the live avlrulent Sea, td 
mutant strain Twra. Three other rioms were vacrinated three 
umes intramuscularly aeinier^ 
dose of the same strain* Three other horses were vaccinated 
three thpes mfrarmiteuhriy at intervals of tour weeks with 
IOUcdhoftheixwaivaredwho^ 
of dure horses was left unruxhwted as ciiaQeiuje controls. 
Two weeks after the last vaccina don ^ the horses wo* chal- 
lenged incranasalry with S«jw strain Arnica. 

s^p^tocntS 

Seven foals, nine to 11 months of age were used. Fnre were 
vaccbuted twice submw»^ 

val of four weeks, with the deletion mutant strain tros sod 
two foals were left urrvacetiialed as chaHcnge controls. Two 
weeks after thi second vacdnatfon iQ seven foals werechal- 
lenged intranasauy with S qui strain Araka. 

■txp«Hmot4 

Sixteen, ftW-month-oId foals were used. In order to deter* 
mine the minimum piotct t j Tt dose, three groups of four foah 
wer^vaadnatcd twice submucosal^ in the upper llp» with an 
interval of four weeks, with deletion mutant strain TWvas at 
doses of 10» oo, 1D» av or 10* cro. Four horses were left 
wrwtinsted as challenge ccmtroIs.TWo weeks alto U*stx> 
ondtEcdnation all the foals wetechaffcfigrd intranasal^ with 
Se^ strain Arnica. 



signs ot strangles. If the horses showed a sudden increase in 
rectal temperature with dearly swollen suhfnajsdibnbr and/or 
retropharyngeal lymph nodes, whether or not these signs 
were accompanied by stridor o^e to obstructed airways^ they 
were regarded as having strangles. 



■ndb&cteHology 

Id severe cues the horses were killed two weeks after chat- 
tel or otherwise trrce weeks a 

postmortem with special attention to sigru^f strangle*- The 
diameters (cm) of the abscesses,^ prrsent,mthe left and right 
submandibular and tttropharyngeal lymph nodes woe 
iecmjM.5wabsarjrplr*nTO 

to blood soar for bacrerial isolation. Swab samples from all 
the left and right submandibular and retropharyngeal fanpb 
no^ trom all the left and rigfo 
any other abnormal tissues were streaked on to sheep-blood 
agar for bacteriology. The agar plates were inoibated for Ifl 
lo 24 hours at 37*C 5 eqtdw* htirsalhr identified by the ryp- 
loal watery ^nemorytk cdwirme^rfogy and Gram stain 
andconfinned biochemical^^ the iennentanon of glucose 
and the lack of rennentadoabf trehalose, lactose, ribose and 
sorbitol S tqid could be easily distinguished trom Saxxpt- 
dbnicw because the latter does ferment lactose, ribose and 
sorbitol* 



An antibody Elba against a mutinoiysin and ryzxuyine- 
sol p pffised cell wall extract fflvehi^ar^varfab te a n ta T w^ 
titres, with no difference* in dtres between vaccinates and 
cciitiols, roost r^robab^ 
bodlei co Snoorjwlpi^ 
iscJal^fttun the nasal passages of aQ 
iraents, in contrast to. 5 tq\d which was ortf> isolated from 
chaBc&ged anirnak Before me aiw was apj>lfcd the sera were 
adsorbed with dense suspensions of S zpocpidemiau. After 
dearing by ce&trtogstion, serial two-fold d3utions of the 
sjforbed sen were made in nurndtreplatea coated with die 
cefl wall esizact. Alter incuoation and Sor^seouent washing, 
bound antibodies were o^iantifiedwim protem-Gcois^igaie 
and 3 P 3'-5tVtetjranit^hyuWnViLne as thesubstnbvAdsoffcing 
the s«a resulted In much lower but mwspe<irk5*9wanti- 
bodytrtres. 



IfcgUDS 

Vyithin six dsys of chalknget aQ six foals developed dlnical 
sigus of strangles charaaerised by a sudden increase £n rec- 
tal temperature (>4T/C) ^ swollen rymphoodesm the berf 
end the neck, whether or not accomparued with stridor due 
to obssntcted airways (Tbble IK They were about equally 
affected except for horse 56 which had railoer signs. A post- 



: tlinic.il antl pO^linorteni faults Of e*p 




before dbechdk^ge« and men at IcxM 
the horses were examined dinkaUy with special attendon for 




efteo^wcmitohee^ae^lwjfe^ 
Wlnteinusas^si^ 
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mortem pamiaiaon two Mrcdciato 
dirtied finding!, There were Jarp arjacesses in the tub- 
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*ftomal Aft atoaew pom atoms of Seats* 
tj£^anAoa>fee on dsr of 
LLcfttlSiRt 



E<pctiift^mt2»l itMliMtoJ i 

*ftfSBSllv*TM0t 

ifltrunu$culid|f r widi dd Won ui ot a nt MraiaTWMi dcvelopai 

local reaOioni the ate of vKrfpafioii. dm ii.locri gwdSbf 

of the n«k musdfi. After cMk^afl three cootrel bone 

dsvdoped iffvett clinical signs of 8tran^eidi«iCteriacdbj 

high rectal tonpentuns and swoQcn md piIoM hrmpl 

noto ofth« h^ad and roe oede (lahk 2). IWpoftfanhax! 

In tfacgronp wHnaltd jpiranMaDjwiih the Ibe-tflPirmn' 

nypfaift (38 and 39), and tro of tlu>sfi viccinitcd fctfann> 

ctJiir/whiith^hmtbmn^whc^ 

^^ofioaAglescOniPaiahktDthra 

ma other hones m mese two (39 and 43) Aowed 

milder *i «m (TiMe 2). The thnao honea vacaoaitd intra* 

DmscolarV^O^ lh« ckfttlloa 

ttctedagahiit Aran^ctjno Increase In rectal ces^ex^nte and 

no enlarged lymph oodei were objervedato cluDeD^A 

pftrtmortrm mmimKon amRrma] f^f^l^ RffMn^ At 

the hoi$cS whh dhikal aSgm had abvctttei hi the 
in a n d ibplar andAttwrxopba 

pure cuUorei of 5 *pd were iwbted^ three horacstlM 
^^""""TirfrHth the ifctafen nmDm 
appeared to hateAormalr/mpli oOdcintunwUhSefawai 
not isolated. However, thcae protected bnne» had « 
^klccdrsaclinrainthe&imc^absce»astt 
lite. 



AtefcsubnixCQfialTacrinatwm. 

mucoaaliwdtoa>Qto3 ano^mftr ^ 
pletefywithmtwoweelxThereaoionJca^ 
dhnomlbn to the fotla which aUhadanormalj 

Atechalle]}$e,aafirefiiahr^^ 
ptotecttdagahitt ttnnn^ei whermboocoitiiolad 
dear *Jgna of strasgbs (Thble 3). aVltotortmenatoAiOA 
cQnSrmed the cfinkal finding*. Both control noma hod 
abecectef in the suboiandSndar ancVor leUuytaiyDfeal 
lrinrAjiodafiimi which pun 

whema att the vaoaitated horses had nonn^r/mphnodc* 

ftom which 5 mtd was not isolated fontemoi-Amvecca* 

cmmnrsorc^teaoi^rmaffffawereft^^ 

don itopoitianrtem.Aathe7acianate^ 

antibody litre a** whereas bom control) had afewtf tore* 



After the ffubmucosal vaoanatloni tmafl. bvmcnl; dxe- 
dependeot sahnmcoeal iweJBnfj (3 to3cadSaojcter)wax» 
observed at die injectinji site which resoked coinpktBlr 
within two weeks, The leactkms cansedno apparent <hft»nv 
fort to the hones which att had a urinal appetite the pots? 
recefelftf die lowest dose of MK av showed no re*cooaa. 

Ex^nxtbieeofthehofsaghealP 
dwhorw gben 10*gri tehctrsadewso^duikala^aof 
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hones' senun antibody titles on the day of challenge and die 
degree of pronffftm a^lnat sttaiigea»All the ho raw with din* 
leal sign* of strangles after challenge bad a litre <2 J whereas 
all but one of the prcno^ horses had tltiaSZ 1 ^ A similar 
correlation (r=0»79) was found between the antibody litres 
and the cumulative sue of the lymph node abscesses post- 
mortem. However, more data would be needed to validate 
these correlations statistically: FurAcrmore, It Is at most an 
iudirtct correlation, because after dx parenteral vacdnatiotis 
with the Inactivated vacdncs in experiments 1 and 2 the 
hones had titres up to 2 1 , but they were not protected. 



DISCUSSION 

Ip this study several different vaccines and different vaccina- 
tion route* were tested in horses, the results show that die 
combination of live attenuated bacteria and parenteral vacci- 
nation 2s essential for protection against strangles. In putfc- 
ular* live attenuated S njui strain twcj administered by the 
subirracosd route appeared to be a safe and etHcaeioua 
vscdne, 

The M protein bdongs to a family of cell so?face»a*soc*» 
ami proteins of strefttncoccl It is regarded aiu important 
virulence £ctar (Vtoolcodt 1574. Galaa and Timoncy 1987, 
Bosdrwitt and Tlmoney l994»Meehan and others 1998) and 
therefore most cornmcrxfeQy avallabk strangles vaaiao for 
patenters) use are based on either mactrmed whole ocUt or 
on bartcriai ettracts. both containing the M-protdn. 
However, according to the Utciatme these vaccines indncc 
hardly any protection against lutuxal or experinvmial infec- 
tion (VVoOlcpck 1974, Smastavi end Barnum 1981. 1983, 
1985, Timnney and Eggers 19t5; Sweeney and others 1987> 
Jonn 1990). this supposition is supported by the present 
experiments. In experiment l, a vaccine containing 50Q ug per 
dose of native purified M protein did not protect horses 
against strangles after two parern^rdvaainatiottL However 
the siine vaccine induced good protection ta mice after suS- 
cutancous vanrinatfcw and a snbseqiaent lethal Intranasal or 
intraperitoneal challenge (A. Jacobs, unpublished obscrva.* 
dons) implying thacrtt&hc in mke do not prtdla the results 

cm/dose c^formaib4aacrjvated cells did not protect horses 
against strangles after three partattrd vacrinadon*. These 
result* ftvflcarr thai inartwatedwhokcell orflirjunitvaodncs 
given by the parenteral route»and possibly a Eystemk immune 
resrwnsemgerieralarenoto^^ 
gest mat a mncosal immune sefpnwt^erutaesystomc 
nunrune response may be required tor ptoteerioii.lt is also 
possible thatlhe bacteria s^cwtnvfvoUveadin%cntand* 
genk composition than in vitro-grown bacteria antigens. En 
general, systemic Immunity, characterised by a iiurnorallgG 
response, is triggered by parenteral (systemic) vaccination, 
whereas a mucosal Immune response! characterised by 
mucosal IgA, is triggered by presenting antigens to the 
rnucosal surfaces. This can be achieved by the Intranasal 
adnumstralion of a ^attenuated vaccine strain or purified 
ajuigea combined withaow^ 
drfrffcTn iiM4»ru»stiamTwi^wasdwjefo^ 
erperiments had shows that TWtts was atterniated in mice 
when tested by the Intianasd or mtraperironcd route* and 
also that it did not cause strangles in tods when using the 
standard Intranatal riiallrneyt moddCA. Jacobs, unpnbUthed 
observations). In experiment 2, mis mutant wn rested as a 
vaccina by administering It by the Intranasal and intrenius- 
Cuitf niue*Jtv«i)niiTpdj^^ me intra nasally vacdnated 
horses did not appear to be protected whereas die hones vac* 
ciliated intramuscularly were completely protected. In con* 
tott with macttalrivaofrc* given 
a Uve vaccine given by this route taduees protection. 



Although TWO* was protective whan administered intra- 
muscnlarfy it induced local itacutotouWormcJabscesses* 
at the she of injection which were regarded as unacceptable 
fbravacditetobeusedta 

made to attenuate this mutant furtrwrbycmtttiuaiii^ 
donel niara^ranidine (Nix^uiduced mutations affectiiig 
tfaestxerttol/siriS (Sis) h^errior^ and the bacterid car^i^ 
resulting in double or triple mutant** Single or double 
mutants defective ui &S haernolyrin and the capstue but lack- 
ing the original attenuating lesion were also prepared. • 
However these mutants, when' tested by the btnunuscuW . 
route were either safe but not proiicJ^orproteaTvebutnot 
safe, as indicated by local reactions at mevatdaarioiisiteCA. 
Jacobs, unpublished observations). SimUarfj; when they were ' 
tested by the intranasal route, die mutants were dthex sale but 
not protective, or actually caused strangles. An sls 
(haemolysm^Turatlve mutant and an sis/capsule double • 
mutant derived from S equ! strain tw, dthough they were ' 
both strongly attenuated in mice, caused srxangjes in yearling 
horses, wiu the mutartstnro • 
node abscesses (A. Jacobs* unpublished observation*).. 
Apparently S egw can cause, strangles without the SLS 
haemolysln and/or capsule. Tt& result is cons i st en t with the * 
results of Galea and orhm (19&S) who found that a capsule- 
ceto^ mutant ofSe$uistffl caused ■ 
Since these trials showed that further ettcnaafton did not 
improve cimerihe safety or 1 
administered by the bitramiisciuar or intranasal routes. v 
another vaceniataradte was •* 
hoots were vacdnared submucosalrymdw inner side of the 
upper lip Just below the l^uw^UyecThisriewparaitc^ ' 
vaccination innte appeared to be safe as wdl as cfEcadous. 
Only transient srnalf submucosd sweUuigs were observed ' 
whkh resohxd com^eVwiuSIn two weeks, and no rcddW 

inortem»rWdiefmoTe»aBnvev^acfTnar^ to ' 

be pr o te ue dt in contiast with the two challenge controls • 
which bom developed strandes. In expei uncut 4 the nuni- 
mmD mtectrva dose was estaDbshedatlO*cA]Lltca«becorH 
duded that strain iwna is a promising candidate vaccine, 
ftiithennore, the tact diat it is a deletion mutaoe makes it" 
highly unHWry mat it can fevert to virulence. 

The intriguing qnestion of the mechanism of protection 
remains to be answered. There Is annanuUtu^ evidence that 
a mucosdhnmune response jaeasentid ror piuftfcrinn against v 
strangles (Srivasarv* and Barnum I983» Gdaa and 
Tlmopcy 19&S, Tunooey and Eggers 19& Timoney and*' 
Galan 1985, Gahn and others 1986)« However; the present, 
results do not eonfirothfehypo the s i s b * 
uatedvaedoestestedmtra^ ' 
tective or caused strangles. Trds mdicaies that cbe optund 
anmuaikmfbrtheituianat^ 
notezMataILbcontrast,dwretti^ 
cmationmducess^od protect - 
Is used Tnc&a that dBvaccmew^ 
enterd iouib> and the apparent conclationbctwecoiheanti"' 

r^e4ecboairn^hedo^ma - 
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SEEKING SOLUTION TO STRANGLES 



^(Editors Note: The march of 
progress in medicine is often a long ana 
difficult one, marked more by frustra- 
tions than by chances to shout "eure- 
ka!" Determination perhaps is no less 
important to a scientist as knowledge 
and intellectual inquiry. Among 
researchers who have been funded by 
Grayson-Jockey Club Research Foun- 
dation is Dr. John Ttmoney of the Uni- 
versity of Kentucky, as he works 
toward a safe, reliable vaccination for a 
painful equine disease. The following 
illustrates both the difficulties, and 
importance, of such journeys.) 

Research involving the causative 
bacterium of the disease known to 
horsemen as "strangles" has been an 
ongoing interest of Dr. John Timoney 
for many years. Dr. Timoney has been 
responsible for much of the seminal 
work involving Streptococcus equi, 
and is currently delving specifically 
into the search for new components of 
the organism's structure or molecular 
composition which may function as 
immunogens, or units which alert the 
horses immune system and elicit a 
containment response towards the 
pathogen. Despite the last decade's 
advances and forward strides in our 
understanding of S. equi and its man- 
ifestations of infection, many feel that 
a vaccination preparation which is 
reliable with regard to both safety and 
efficacy has yet to be developed. Tim- 
on.qy's present investigation focuses on 
immunogenic portions of the bacteri- 
um which are present in addition to M 
protein, the current component of 
parenteral strangles vaccines. 



As information is developed about 
these additional protein immunogens, 
it is likely to lead to an improved vac- 
cine preparation, eliciting a contain- 
ment response toward the pathogen 
that more closely parallels what occurs 
in natural infections. The importance 
of this work lies in the possibility that 
a substantial improvement in our abil- 
ity to successfully immunize horses 
against strangles will result 



In its crudest form, vaccination is 
achieved by simply injecting an emul- 
sion or suspension of a pathogen into 
an animal. The dose of pathogen 
injected must be small enough to 
avoid overwhelming the immune sys- 
tem and causing the very clinical signs 
of disease the vaccination process is 
trying to prevent, yet must be sizeable 
enough to be "perceived" by the 
immune system (continued on page 2) 



Races Named for Grayson-Jockey Club 



Several race tracks have provided 
opportunities for the Foundation to 
achieve increased visibility by naming 
overnight races for Grayson-Jockey 
Club. The first Grayson-Jockey Club 
Purse was held at little Rillito in Tuc- 
son, AZ, on Feb. 17, and was won by 
Jose A. Barrios' Cop Out. More 
recently, Prairie Meadows held its 
Grayson-Jockey Club Purse on May 
24. B. E. Howerter's Bonita Rose won 
the $25,000 event, Dr. Scott 
McClure, whose project on shock 



wave therapy at Iowa State University 
is being funded by Grayson-Jockey 
Club, was interviewed before and 
after the event on Prairie Meadows' 
in-house television system. 

As of press time, Suffolk Downs, 
Calder, Belmont Park, and Emerald 
Downs also were planning races 
named for the Foundation. Grayson- 
Jockey Club appreciates the opportu- 
nities to explain to fans and horsemen 
alike the functions of the Foundation 
and how any individual can participate. 




Cop Out wins the Grayson-Jockey Club race at Rillito. 
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KEMEMBEKING GENEROUS LEADERS 

. In recent jiionths, Grayso»-Ji)ckey Club. Research Foundation, and 
ail of the horse- world, lost two ufits sfuilncIi",supjK>rters through Hse 
deaths of Ogden Phipps and Mrs, Alice Milk Mr. Plupps and Iris lam; 
ilv have beerr longtime supporters of the '-Fuuriti;itioit > through leader- 
ship as well a.s generosity. . ■ , ' ■ ' ' ; 

Recent contributions- included u .'portion of a stallion season nn t 
Seeking the Cold auctioned at fveenelaud. The large number of; 
inevuoml eoiitrihitf urns made to the Foundation in XlVfPhipps- mesiK? 
j my is testimony to the respect he engendered on die Turf * - .V. 

Mr$, ; Mills, who was director emeritus of the Foundation at the time 
»of her, death, also IukI been a [supporter; ' She and her {ate iMishand; 
jtt\ttm R Mills, made a : major contribution"^) the Foundation in 1985* 
from the earnings of their champion Devils Bag. . : i;' 
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P^U^anqock 
j Joseph W. Harper 
teyerett ^ijibr; 
Qgd^n MiUs Phipps 
;DV Hiir^m PolkJn 

' J^ep^^S^ 

President = 
Ed\var<3 Bbwen 
Secretory^ M^asuter 
Jam^&J;liap, 
Vice President of Development 
Wmcy C Kelly 

^odtater Fund, j&isef 



■) Veterinary Consultant 



NOTICE: Upon request, a copy of 
the latest Annual Report filed by 
Grayson-Jockey Club Research 
Foundation, Inc. with the New York 
Secretary of State may be obtained 
from the Foundation (821 Corporate 
Drive, Lexington, KY 40503) or from 
the Secretary of State (162 
Washington Ave., Albany, NY 12231). 



(continuedfrom page 1 ) and elicit the 
appropriate protective response. 

Vaccination of horses against the 
bacterium Streptococcus equi has tra- 
ditionally been plagued by complica- 
tions, most notably the development 
of reactions or abscesses at the injec- 
tion site, and also by the development 
of the sometimes-fatal autoimmune 
disease 'purpura hemorrhagica" Pur- 
pura also accompanies naturally- 
acquired infection. Some horses actu- 
ally contracted strangles from their 
vaccine, while conversely; in other sit- 
uations there was a documented fail- 
ure of immunization to protect the 
animal when challenged by natural 
exposure. Given these problems, 
equine veterinary practitioners tend to 
recommend implementation of vacci- 
nation programs for strangles only 
when the horse in question resides on 
an endemic property or will be travel- 
ing to a high-risk exposure situation. 

In the 1980s, the safety aspect of 
vaccinating for strangles was 
enhanced By the development of sub- 
unit vaccines. Research identified a 
specific region of the bacterial cell 
wall, protein SeM, as being a highly 
immunogenic portion of the bacteri- 
um and ahle to induce as protective an 
immune response as that induced by a 
suspension of the entire bacterium. 
Production of these vaccines involved 
preparing suspensions of bacterial frag- 
ments containing only the bacterial cell 
wall components; administration of 
such products to horses was safer 
because vaccination could not lead to 
the development of active infection. 
Still, purpura hemorrhagica and sterile 



abscessation at the injection site contin- 
ued to be specters which attended vac- 
cination of horses for strangles. The 
fact that vaccinations made from pro- 
tein M are given parenterally (intra- 
muscularly) also means that the effica- 
cy of this procedure could be less than 
entirely reliable, because while circu- 
lating antibodies were made by the 
immune system in response, antibodies 
at the portal of entry were not elicited. 

Most recendy, researchers and 
commercial vaccine producers have 
focused upon targeting pathogens 
at their portals of entry, where 
infection first begins. For bacteria 
like S. equi, this means inducing 
protective antibody production in 
the tissue lining (the mucosa) of the 
upper respiratory tract. 

Currently, intra-nasal vaccination 
for strangles is available, but this mode 
of immunization, like its predecessors, 
has experienced a troublesome rela- 
tionship between efficacy and safety. 
The vaccine preparation currently 
available is a suspension of Strep, equi 
bacteria which are live, but attenuated 
so that they have reduced virulence. 

While many horses have no adverse 
complications and appear to be protect- 
ed, some horses which received their 
intra-nasal strangles vaccination at the 
same time that they were given their 
intramuscular immunizations (such as 
4-wav, rhinopneumonitis, influenza) 
developed strangles abscesses at the site 
of injection of the other vaccines. This 
unique complication arose from live 
bacteria in the vaccine getting on the 
hands of the person administering the 
vaccinations and (continued on page 3) 
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A fund raising trail ride and tour of historic Groton Plantation in Aiken, SC, was held during 
the spring. Here, riders are seen in front of ' Oakland HaU on the property. The ride was host- 
ed by Mike and Iris Freeman. In the West, another trail ride as a Grayson-Jockey Club fund 
raiser was held on the T-4 Ranch of Forrest, Kim, and Jenifer Metz in Patagonia, AZ 



(cmUnuedfrompage 2) contaminating 
the needles and syringes used to admin- 
ister the intramuscular doses. Apparent 
failure of vaccination to protect against 
cli&cal disease in certain cases, the occa- 
sional occurrence of purpura hemor- 
rhagica, and even the development of 
strangles from the vaccine have all been 
documented in association with intra- 
nasal vaccination. 

Streptococcal bacteria are responsi- 
ble for serious disease in human beings, 
too. Streptococcal pharyngitis ("strep 
throat"), scarlet fever, toxic shock syn- 
drome, and necrotizing fasciitis, a fast- 
ening disease which consumes living tis- 
sue arid is associated with high mortality, 
are all caused by streptococcal organ- 
isms. Of the genus Streptococcus, S. 



zooepidemicus is the 
um which has 
to :i co-exist with the 
hptse. It is the most fre- 
quently cultured organ- 
ism from a variety of 
equine infections. 

Research in Dr. Tim- 
oney s lab at the Gluck 
Equine Research Cen- 
ter has resulted in the 
development of a num- 
ber of important 
advancements in our 
knowledge about Strep- 
tococcus equi That S. 
equi is a more virulent 
clone of an ancestral S. 
zooepidemicus has 
become apparent from 
the over 97% common- 
ality of DN A that Strep, 
zoo and Strep, equi 
share. Hie 2-3% of the 
genetic material that is 



ofbacteri- 



not shared with Strep, zoo and that is 
unique to Strep, equi is the focus ofTim- 
oneys current work His present 
research investigates the hypothesis that 
it is this unique portion of the bacteri- 
um's genome which will code for 
immunogenic proteins which are specif- 
ically protective against strangles and 
which, when added to existing vaccine 
suspensions, may significantly improve 
efficacy. Timoney specifies that an anti- 
body response on two different levels is 
needed in order for a vaccinated horse to 
be protected First, antibodies produced 
at the surface of the mucous membrane 
where organisms first invade are neces- 
sary because the presence of antibodies 
there will bind and neutralize the infec- 
tious organisms, preventing their bind- 
ing to the horses tissues. Second, anti- 



Dubai Miflenirium Memorial Research Award 



Dr. Philip Johnson recent- 
ly received the Grayson- 
Jockey Club Research Foun- 
dations Dubai Millennium 
Memorial 
Research 
Award. 
Dr. Johnson is 
conducting a 

(>roject on 
aminitis at 
the Universi- 
ty of Mis- 
souri. The 
award is 
named for a 
deceased 
champion 
which raced 




for the Maktoum family's 
Godolphin stable. A season 
in Dubai Millennium was 
donated by Sheikh 
Mohammed 
for auction on 
behalf of the 
Foundation 
late in 2000. 
The entire 
proceeds of 
the sale, 
$270,000, 
were donated 
to the Foun- 
dation, which 
instituted the 
award in 
appreciation. 



bodies must additionally be present in 
the tissues which lie between that pha- 
ryngeal lining and the deeper lymph 
nodes, where they perform the same 
function, namely to bind and neutralise 
bacteria so that metastasis cf infection to 
deeper lymph nodes ("bastard stran- 
gles") is prevented Dr. Timoney feels 
that if a nasal vaccine can successfully 
prompt the above type of immune 
response, it would be conceivably possi- 
ble to eradicate strangles from a vacci- 
nated, closed herd. This has great impli- 
cations for owners of farms or premises 
upon which the infection has become 
endemic, with cycles of outbreak of 
clinical disease. The costs of quarantin- 
ing affected horses, lost business, veteri- 
nary treatment, and the time of farm 
personnel in monitoring and caring for ill 
horses are considerable, and may in 
some circumstances be devastating. 

Despite the inherent frustrations and 
difficulties associated with immunizing 
horses against S. equi, Dr. Timoney feels 
like successful vaccination is neverthe- 
less a goal with an end in sigjit: 'Tt cer- 
tainly is possible that effective protection 
will be available to horses in the foresee- 
able future. Horses which have had 
strangles are quite resistant to a second 
infection, so nature herself tells us that 
effective 'vaccination' is possible/' 

The surface M protein (SeM), 
which has formed the basis of the par- 
enteral^ administered 
subunit vaccines, is 
highly immunogenic 
and will probably 
remain a primary com- 
ponent of future vac- 
cine preparations. Tim- 
oney's work has identi- 
fied two additional pro- 
teins on the bacterium s 
surface, SePE-H, and 
SePE-I, which may 
appear to be key play- 
ers in eliciting an 
immune response from 
the horse. All three of 
these immunogenic 
surface proteins, SeM, 
SePE-H and SePE-I, 
were first recognized 
and characterized in 
Timone/s lab. The 
Grayson-Jockey (con- 
tinued on page 4) 
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(continued from page 3) Club 
Research Foundation has been a 
long-term supporter of Dr. Hmone/s 
work, and, as such, has had a direct role 
in the development of much of what 
comprises current thought about 
Streptococcus equL 

Dr. Hmoney credits the Sanger 
Sequencing Center at the University 
of Cambridge for defining the genom- 
ic sequence of S. equi and 
then providing unrestricted 
access to the information for 
the improvement of equine 
health. S. equi is the first 
equine bacterial pathogen to 
be sequenced in its entirety. 
The project to elucidate the 
gene sequence for this organ- 
ise was underwritten by the 
Home for Rest for Horses. 
The project's support at deter- 
mining the organism's gene 
sequence tqgetner with the 
policy of free access gener- 
ously provided to all investiga- 
tors significantly accelerates 
the ability of researchers to 
identify new immunogens for 
possible inclusion into new- 
generation vaccine prepara- 
tions. Dr. Timoneys lab, so 
instrumental in developing 
information about S. equi in 
the past decade, is uniquely 



positioned to make use of the knowl- 
edge contained in the bacterium's 
gene sequence. 

Hie genes which code for the three 
unique wall proteins of S. equi are part 
of the 2-3% difference in genetic mate- 
rial that exists between S. equi and S. 
zooepidemicus. Dr. Timoney stipulates 
that there are probably a total of 20 to 30 
proteins included in this sequence, how- 



NEW YORK THOROUGHBRED HORSEMEN 
SUPPORT EQUINE RESEARCH 



For me second time in two ysais, 
the New York Thoroughbred Horse- 
men's Association tm made a major 
contribution to G/ayson-vloctey Club 

recently donated $37,000 to the Foun- 
dation, which is a leader in speak- 
ing research dedicated to Improving 
the fcealih and safety of horses. 

A portion of the contribution was 
designated as in memory of Ogden 
Pnipps. a patriarchal sportsman of 
the Turf who dfed recently after a 
lonrj and distinguished cam; as an 
cv/nor-breeder and leader in racing. 

"We at the NYTHA appreciate 
that Grny$oi>Jockey Club seeks cut 
and funds the besi research available 
on the most important problems fac- 
ing ths horse," said the organiza- 
tion's executive diieetor, Robert F. 
Fiynn. "When mares started losing 
feats in fcrgs numbers East year, the 
Foundation stepped up immediately 
Jo tend severs/ p(Qietl$ seeking 
answers. At the same timo, that did 
nol diminish its commitment to 



seeking solutions to other problems 
all horses and horse owners face." 

Grayson- Jockey Ciub currently 
is funding 24 projects lor more than 
5300,000 afitf over lit* Inst hva 
decodes has supported 160 projects 
at 31 universities for a total of more 
than $9.5 million. 

Problems addressed include 
various infectious diseases, laminftfc, 
and an array of soundness issues. 
One of the protects underway seefcs 
to develop a means cf aieriing horse- 
men to impending injury of bone and 
joint through analysis of serum 
marKeis. Several projects also utilize 
cutting edge technology such as use 
of adult stem celts to aid cartilage 
regeneration. 

Our Foundation is dependent on 
the generosity cf the horse commu- 
nity. We are in business solely to 
help the horse, and when organiza- 
tions such as the NYTHA come for- 
wand so Qsnerousty. It is an impor- 
tant boost to sit who are connected 
to die equine industry. 



ever, and that additional proteins are 
likely present which will turn out to be 
important in the horses immunogenic 
response to strangles. Such bacterial 
proteins which elicit a significant 
immune response would be targeted for 
investigation into their possible suitabili- 
ty for inclusion in future vaccines. Dr. 
Timoney postulates, for example, that 
SePE-I may be one of the bacterial cell 
wall proteins which stimulates 
an immune response in the 
infected horse. Antibodies 
made against SePE-I may be 
what confers the resistance to 
future infections seen in horses 
naturally infected with the 
strangles organism. If so, then 
SePE-I <x>ufd be an important 
addition to protein M (SeM) in 
future vaccines. 

- By Kim A. Spraybeny, 
DVM, Diplomate ACVIM 
The grant supporting 
Dr. Ttmoneys 2001-2002 work 
is entitled identification of 
immunogenic proteins unique 
to Streptococcus ecml" The 
Gmysonrjockey Club Research 
Foundation is proud to be a 
long-time supporter cf Dr. Trm- 
oneu's research ana to fund 
sum investigations whose out- 
come is anticipated to impact 
equine health so positively. 
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Section 1: Disease Information 



Strangles is a highly contagious and serious infection of horses and other equids caused by the bacterium 
Streptococcus equi (S. equi). The disease is characterized by severe inflammation of the mucosa of the 
head and throat, with extensive swelling and often rupture of the lymph nodes, which produces large 
amounts of thick, creamy pus. 



Section 2: Human Health Risk Data 



Humans appear to be resistant to S. equi under normal circumstances. 



Section 3: Horse Health Risk Data 



Horses of all ages are susceptible, though strangles is most common in animals less than five years of 
age and especially in groups of weanling foals or yearlings. Animals show typical signs of a generalized 
infectious process (depression, inappetence, fever of 39° - 39.5°C). Horses develop a nasal discharge 
(initially mucoid, rapidly thickening and purulent), a soft cough and slight but painful swelling between the 
mandibles, with swelling of the submandibular lymph node. With the progression of the disease, 
abscesses develop in the submandibular (between the jaw bones) and/or retropharyngeal (at the back of 
the throat) lymph nodes. The lymph nodes become hard and very painful, and may obstruct breathing 
("strangles"). The lymph node abscesses will burst (or can be lanced) in 7 to 14 days, releasing thick pus 
heavily contaminated with S. equi The horse will usually rapidly recover once abscesses have ruptured. 



Section 4: Ecology Information 



http://www.gov.onxa^OMAFR^ 
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S. equi is maintained in the horse population by carrier horses but does not survive for more than six to 
eight weeks in the environment. The infection is highly contagious. Transmission is either by direct or 
indirect contact of susceptible animals with a diseased horse. The incubation period of strangles is usually 
3 to 1 4 days. Direct contact includes contact with a horse that is incubating strangles or has just 
recovered from the infection, or with an apparently clinically unaffected long-term carrier. Indirect contact 
occurs when an animal comes in contact with a contaminated stable (buckets, feed, walls, doors) or 
pasture environment (grass, fences, but almost always the water troughs), or through flies. Under optimal 
conditions, the bacteria can survive probably six to eight weeks in the environment. 

Section 5: Prevention 

Both a killed and a live vaccine are available for the control of strangles. The only killed vaccine currently 
available in Canada is Strepguard™ by Intervet. Killed vaccines, in general, are administered with an 
initial series of intramuscular injections followed by an annual booster. There may be adverse reactions at 
the injection site (marked pain, even frank abscesses). Some animals have even developed purpura 
haemorrhagica following vaccination. The killed vaccines do not provide complete protection because 
they do not result in the local, nasopharyngeal antibodies thought to be important in protection, but they 
may reduce the severity of clinical illness should it occur. 

More recently, a live, attenuated S, equi vaccine (Pinnacle™ I.N. by Fort Dodge) has been introduced as 
an intranasal vaccine for the prevention of strangles. The vaccine is administered twice, at an interval of 
one to two weeks. This approach to vaccination is intuitively more attractive than a killed, intramuscular 
vaccine since it produces the local antibodies necessary for protective immunity. Because the vaccine is a 
live but attenuated (using a low virulence organism) S. equi, care should be taken to avoid contamination 
of injections elsewhere in the horse. Concurrent injection of other vaccines has resulted in S. equi 
abscesses at these sites, presumably through inadvertent contamination. 

Jorm (1 991 ) has shown that S. equi survived for 63 days on wood at 2°C and for 48 days on glass or 
wood at 20°C. The organism is readily killed by heat (60°C) or disinfectants (particularly povidone iodine, 
chlorhexidine). Quarantine area staff should change their coveralls and boots before leaving the 
quarantine area, and should wash their arms and hands carefully with chlorhexidine soap or use an 
alcohol-based hand disinfectant solution. 

Infected horses should be isolated and not allowed to come into contact with other horses until they are 
no longer shedding S. equi Personnel working with infected horses should not work with other horses, or 
should work with infected horses last. Clothing should be changed after working with an infected horse, 
and hands should be thoroughly washed. Any items coming in contact with an infected horse or its stall 
(hay nets, water buckets, etc.) should be disinfected before being used for another horse. Infected horses 
can shed S. equi for weeks. Contaminated pasture areas should be rested for four weeks, since the 
organism will be killed by the natural antibacterial effects of drying and of ultraviolet light. Once a case of 
strangles has been identified, all horses that have been in contact with the affected horse should be 
considered potentially exposed. Their body temperature should be monitored closely to detect infection as 
early as possible. Ideally, horses should not leave the premises after an infected horse has been 
identified, unless they have been tested and determined not to be carrying S. equi. 

New arrivals to a bam should be quarantined for at least 2 (and ideally 3) weeks. All quarantined horses 
should be considered a potential source of S, equi, even if they appear healthy. Depending on the 
situation, screening for S. equi might be recommended. This would consist of testing for the presence of 
S. equi in the nasopharynx (nose and throat region) and guttural pouches. 

Section 6: Regulatory Information 

Strangles is not a reportable disease and, therefore, outbreaks of this disease are not required to be 
reported to any government agency. 

Committee's Recommendations 

1. All "pony" horses shall have completed their vaccination program (initial and booster shots) for 
strangles at least two weeks prior to arrival at the track. 



http://www.gov.on.ca^OMAFR^ 
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2. It is recommended that ail racehorses be vaccinated with the intranasal vaccine for strangles 
(initial and booster shots) prior to arrival at the track. 

3. Track owners should install wash stations with hand disinfectant at strategic locations along each 
shed row or barn for personal hygiene when working between horses. 

4. All personnel should wash their hands after working with each horse under their care. 

5. High pressure washers and supplies should be available at the track to disinfect stalls and 
equipment. However, dirt floor stalls with wood walls will require removal of infected dirt (upper 2") 
and scrubbing of the walls. 

6. Horses purchased at sales should be quarantined for 2 - 3 weeks prior to having contact with other 
horses. 

7. Horses from farms with cases of strangles on the property should not be admitted to a racetrack 
until they have undergone a 2-3-week quarantine. 

More Information 

Strangles in Horses, Ontario Ministry of Agriculture and Food - 
http://www.aov.on.ca/OMAFRA/enqlish/livestock/horses/facts/03-037.htm 
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Ramblings... 

An Open Horse Clinic featuring wild horses was sponsored by South 
Dakota's Wildhorse Club.calm on March 22, 2003. The event was held 
at the Black Hills Equestrian Center in Rapid City, SD. Clinicians 
covered healthcare, showmanship, English riding, cowhorse training, 
trick training, roundpen work, and western pleasure. Adopted wild 
horses were used for the training demonstrations, which goes to show 
that these horses are versatile. 

Below are some photos of the event, along with some points I took note of: 
Jason Mez, DVM - Healthcare 

Dr. Mez had a plethora of information to impart regarding 
vaccination schedules, de-worming schedules, nutrition, dental care, 
and hoof care. 

Vaccination schedules - Performance horses should be vaccinated 
for Eastern/Western Encephalomyelitis (sleeping sickness), Tetanus, 
Rhino, Flu, Rabies, and West Nile Virus every spring. Horses that 
are hauled and used extensively, such as show circuit horses or those 
should also be vaccinated in the fall for Rhino and Flu. 

Broodmares need a modified live Rhino vaccine in the 5 th , 7 th , and 9 m month of 
pregnancy. They should receive sleeping sickness, Tetanus, Flu, Rhino, and West Nile 
Virus 4-6 weeks prior to foaling. If you give rabies vaccine, this should be given prior to 
breeding. A Rhino booster should also be given at breeding time. 

Foals from vaccinated mares should receive sleeping sickness, Tetanus, Flu, Rhino, and 
West Nile Virus at 6 months with 2 additional boosters given at 7 and 8 months. Rabies 
should be given at 6 months with a booster at one year. 

Foals from non- vaccinated mares should receive sleeping sickness, Tetanus, Flu, Rhino, 
and West Nile Virus at 3 months with 2 additional boosters at 4 and 5 months. Rabies 
should be given at 3 months with a booster at one year. 

At a minimum, all horses should be vaccinated for Eastern/Western Encephalomyelitis, 
Tetanus, and West Nile Virus in the spring every year. 

Dr. Mez does not recommend the Strangles vaccination. He says there is very strong 
evidence that vaccinated horses exposed to Strangles have a high incidence of Purpurae 
Hemorhagica, which is a debilitating and often times fatal condition best characterized as 
an autoimmune condition. However, if you want to vaccinate for Strangles, the intranasal 
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product is superior to the intramuscular vaccine. 

Rabies is optional but highly recommended as there are cases every year in this area. 

Dr. Mez recommends the intranasal flu vaccine over the intramuscular vaccine. NOTE: If 
using both the intranasal flu and strangles vaccines, they must be given one week apart. 

West Nile Virus requires 2 shots three weeks apart, initially. Then a yearly booster is 
needed in the spring. Research has shown that the vaccine is effective up to 13 months. 

De-Worming schedule - Dr. Mez recommends de-worming every three months. De- 
wormers should be rotated throughput the year. Never use an Avermectin product the 
first time you worm a foal or a horse that has never been de-wormed before. 



L Month ; 


Wormer 


Jan-Feb-Mar | 


Benzimidazole 


Apr-May-June 


Benzimidazole 


July-Aug-Sept ■ 


Pyrantel 


[ Oct-Nov-Dec ! 


Avermectin 



Avermectins: Eqvalan, Zimecterin, Equimectrim, Quest 
• Benzimidazoles: Panacur, Safe-guard, Anthelcide 
Pyrantel: Strongid-P, Strongid-T, Strongid-C, Rotectin-2 



Broodmares should be de-wormed a minimum of 2 times per year, and Panacur should be 
used just prior to foaling. Avermectin should be used in the fall after a hard frost. De- 
worm foals at 30 days of age with a double dose of Panacur, then again at weaning time. 

Nutrition - Horses should have free access to clean, fresh water. Keep the water free of 
ice during the winter. A horse will drink 10-15 gallons of water per day during the winter 
and as much as 30 gallons a day during the summer. The best feed for horses is pasture. 
Alfalfa is NOT bad for a horse, unless the horse has an existing kidney problem. Always 
have salt with trace minerals available. Salt blocks are acceptable. 

Dental care - Horses of all ages may require dental care. Young horses (2-5 years) 
typically have the most dental problems because they are losing teeth and growing new 
teeth. Feeding horses on the ground or in a low trough results in less dental problems than 
feeding in a raised trough (this has something to do with the angles of feeding and 
chewing). Sweet feeds (grain with molasses) are not bad for a horse's teeth. If you think 
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your horse has sharp points on his teeth, feel the teeth on the outside of the mouth, not the 
inside (good way to get bit!). If the horse tosses his head and generally acts like he 
doesn't like you rubbing along his molars, he probably has problems. Dr. Mez 
recommends that horses have their teeth checked annually if stalled; pastured horses tend 
to not have dental problems. 

Hoof care - Studies in Europe are showing that NOT shoeing is better for a horse. 

Final comments bv Dr. Mez - horse owners need to think in advance how they want to 
handle problems such as colic and serious joint injuries. Treatment of these problems can 
become very expensive, and results may not be optimal. It's best to have a rational plan, 
rather than an emotional reaction. 

Shea Schut - Showmanship 

Teach your horse to follow your lead. 

Teach your horse to set-up. 

• Your horse should learn that when you stop, it should also set-up. 





Judie Joba - Hunter/English 



A good English prospect is a horse built for endurance, i.e. one 
with long muscle groups. Since wild horses are typically built for 
endurance, they often make good English riding prospects. 





Ross Graesser - Cowhorse 

Unfortunately, I was distracted while Ross gave his presentation. One point of interest he 
did make while we visited on the side was that to teach a horse to ground tie, a person 
should dig a small hole, drop the end of the lead rope into it, and pack the dirt over the 
lead rope. In this way, your horse is literally tied to the ground and will eventually think 
that every time you drop the lead rope that he is tied to the ground. 
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Tracy Kleinjan - Trick Training 



To teach a horse tricks, you need to give a cue and stimulate the desired response, and 
then reward the horse. Tracy rewards with a handful of grain. Her horse is being taught to 
nod yes, shake no, and to bow. She warns that tricks, such as yes and no, can also be bad 
habits, so a person must think about the consequences prior to teaching tricks. 

Don Husted - General Training Tips 

Don runs a string of dude horses, and many of those horses are 
adopted wild ones. When he adopts a horse, he looks at the horse's 
disposition and place within the herd. He does not like to adopt 
dominate herd members because dominate animals can be a 
challenge to gentle. His primary rule for training a wild horse: 
Don't make an issue out of stuff. Keep a calm, relaxed attitude. 




Dave Fisk - Roundpen work 
Don't turn training into a contest, but maintain your position of authority. 

Jeff Schut - Western Pleasure 

Jeff talked about the conformation that makes a good western 
pleasure prospect. A dip in the neck in front of the withers means 
that it will be easy for a horse to maintain a low head set. A short 
back is desirable. A good prospect will have a long, slow stride. 




The clinicians imparted more information than I've captured here. These are merely the 
points I took note of. Wildhorse Club.calm plans on sponsoring more of these events in 
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Construction of a stable non-mucoid deletion mutant of the 
Streptococcus equi Pinnacle vaccine strain. 

Walker JA, Timoney JF. 

Gluck Equine Research Centre, University of Kentucky, Lexington, KY 
40546, USA. jawalk2@uky.edu 

Streptococcus equi causes equine strangles, a purulent lymphadenopathy of 
the head and neck. An avirulent, non-encapsulated strain (Pinnacle) has been 
used widely in North America as an intranasal vaccine. The aim of the study 
was to create a specific mutation of the hyaluronate synthase (hasA) gene in 
Pinnacle to permanently abolish the production of capsule and provide an 
easily recognisable genetic marker. An internal fragment of hasA was 
generated by PCR and cloned into pTWIOO (Microscience, UK). An 
encapsulated revertant of Pinnacle was then transformed with the recombinai 
plasmid by electroporation and cultured under conditions to promote 
homologous recombination. Among 90 spectinomycin resistant transformant 
observed, one non-mucoid (non-encapsulated) spectinomycin resistant colon; 
was detected. The presence of plasmid sequence within the hasA gene was 
confirmed by the PCR. After six passages in antibiotic-free medium, four 
non-mucoid spectinomycin sensitive colonies were found. Sequence analysis 
of one of these clones, designated Pinnacle HasNeg, revealed loss of the 3 1 
end of the hasA and the 5 ! end of the hasB genes. This deletion mutant shoub 
serve as a useful candidate to replace Pinnacle since it cannot revert to a 
mucoid phenotype and can be distinguished genetically from wild type 
strains. 
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Recombinant Streptococcus equi proteins protect mice in 
challenge experiments and induce immune response in horses. 

Flock M, Jacobsson K, Frykberg L, Hirst TR, Franklin A, Guss B, Floct 
JL 

Department of Laboratory Medicine, Karolinska Instituted Stockholm, 
Sweden. 

Horses that have undergone infection caused by Streptococcus equi 
subspecies equi (strangles) were found to have significantly increased serum 
antibody titers against three previously characterized proteins, FNZ (cell 
surface-bound fibronectin binding protein), SFS (secreted fibronectin binding 
protein), and EAG (alpha2-macroglobulin, albumin, and immunoglobulin G 
[IgG] binding protein) from S. equi. To assess the protective efficacy of 
vaccination with these three proteins, a mouse model of equine strangles was 
utilized. Parts of the three recombinant proteins were used to immunize mice 
either subcutaneously or intranasally, prior to nasal challenge with S. equi 
subsp. equi. The adjuvant used was EtxB, a recombinant form of the B 
subunit of Escherichia coli heat-labile enterotoxin. It was shown that nasal 
colonization of S. equi subsp. equi aiid weight loss due to infection were 
significantly reduced after vaccination compared with a mock-vaccinated 
control group. This effect was more pronounced after intranasal vaccination 
than after subcutaneous vaccination; nearly complete eradication of nasal 
colonization was obtained after intranasal vaccination (P < 0.001). When the 
same antigens were administered both intranasally and subcutaneously to 
healthy horses, significant mucosal IgA and serum IgG antibody responses 
against FNZ and EAG were obtained. The antibody response was enhanced 
when EtxB was used as an adjuvant. No adverse effects of the antigens or 
EtxB were observed. Thus, FNZ and EAG in conjunction with EtxB are 
promising candidates for an efficacious and safe vaccine against strangles. 
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